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IYI CA*SU£AG*lfUS *J0 WTWDWOi OUUU

AKITiUCT

Tbe radloaotiY* oarfronaaaotia and bttaadnooa aaalaa of tho tfeitod 

State* an f for tha aovt part, Fata>aoio In afla. ftalatiffalj thla 

boddlnc* flDO craia, blook oolor, a»d OArtao orlfia «ro 

tioo of U»M ilMLUit. Utho^ tfcolr thiaknoaB «0^ oonpoolUofi 

umjAlly 6OBj*rstiT«l;r t»ifomf MOJ.1 lotol lonoo* of e

•h«l« art oboopnalljr radloattlvo IB *oa* plaiMs* tb4 Boot OOMMB

•onstitQMito of bitvainoue a»d omfboMtoooao tholoo aro ailioa, orgmnio

•attor or oorbOAy and city «ia»rftl§* PjrrlU, •oroa«ito» aad phovphato 

aro **«ootrUd with thoao aia»*ml» IJQ oono of tht radioaotivo abalta. 

Many, but not all, 'olao** al^Ua yiold oil by daatruotlTo dictilla* 

tion.

AMBf tbo rajfiioaetlvo oil ihalM <W>crl *df th* Chattaaoopi 

fojraatioa of Qtmor DoYOBlan-l0«ar aiaaiaoI^piaD ago in To«M0MO la 

tbo btat knovn la thu Obltod Statot. Thla fotwatioa la widely dl*- 

triv«tod In the Saat and Elddlo loot* TlM «azi«H wratrim oonUnt 

appoara to bo In tho uppornoat part of th« Chattanooca. -and raafia 

froa 0.002 to 0*013 paroant aad avaracoa 0*006 pareont.

Corralatl¥oa of tho Chattanoa^a. a«a% aa tha •*« albaay ahala 

of Indiana and Kontuoky^ tbt Aatrl* aamlo of trichina*, tlM donbury

and Ohio ahalns of Ohio and tontuaky, and tho Oanoaaoo and Oimkirt
. «•

•baloo of Jtew York, art gooo rally l«oa radioaotlT* tlm tiio Chattar





of Toaoeoeoa, Th* bitwdaons ehala la u* .oodford ohort 

icm of Oklahoma end tanaaa* hovanmr, la an weoeDtion. The 

radloeotfvitj of th*** «>*U bads -i« aoamTtfcle to that of the 

Chattanooga,

The radlooftlve part onaoaeu* ohaleo or?etin*ylv«ftia@vajo inolude 

tha Srln formation ef Albbanai ^>>- ^ws^Bf Tort 

«od dtark Aalaa of Kaaaaaf tha Baadaraf and tha ai*4» ovc 

Chaoknrboard liaaatOM in tha XtoffayvilU fanutlaa of Oil 

Tha fatvatiana In CKUfccM and ttnaaa £ifr^r frae *.h* Chat 

of faoBataaa In that the Paepal^ealiti a2>aia

thlaear aad <u« Mparatad bj «(r»atar thloknaaaaa of other strata* 

Tha araaiua ooatant ef these shelve rung** ^ra* 0*003 *o 0.011 

pereant. Vaaj of the PonoaTlYaaiafi elaiLaa eontalo abundant rfeoepbatic 

Dodolea that are acre radioaotlve than t>« ahalee t.heaaalvee,

few radioactive Ueeoaoio ehalee hare bean diMowi^d thus far. 

A oarhooaoaaoe shale IP the Upper Trlaaele Loakatong rormatioc la 

Aev Jeraey, hoea^er, ocetaina 0*(XL6 twroent ttraniaa, aad two

tattoo of carbonooooue ohale if> *>• Tf-^iMr T*aVot* Bn^iBtorM of
'•%- 

Qretaoooao a«e la Colorado are also ahnoraall^r raaioaotiTe*

The reeolt* of SBVMtl^ationa of the radioaotivo blaoJc ehaloo 

indioate a poeeiblo relatlowih1 ^ >^%»**« t>w tnvatm and iralffer cor- 

tonto. Tba ratio of uraniua to oulXur In ««q>lo§ or p7r:tic 

nooipa ehala la appvoodaately Is 800. A relation between uranlua 

teat end paUafMpmfep nlao eeeae vr«rbabaa v AS the r^ioaetlfo o<





tost of tht Ch*tvuif?tf* id higbaat IP aroaa afeara eoopmrottToly aaall 

omouota of olaatlo dobria frora Und Aroaa aaro dapoaltad* garoovor, 

daflootion ir aaama-ray aoll logo ahoaa that too a**t rodiomotiva 

abaJia boo* IB w» r^oodf onl foitMtioo oppo*r io bo oarf inal to tho 

dooptr p*rU of oopojitioii«l boaino.

*ha tiraaiu* oontoct of •iml«» 1* not oloarly x«I»tod| bo*ovor9 

to th* org*nlo ccntont, «a oboojt by t^o low rodioootlvlty of loot 

ooalo* Oil 7ioHr vbtoh i« 4lrootl/ proportional to tho orgtalo OOP- 

t«ntf ii likowloo not rilatod to UM uranliw eontontt at oxto^Ilflod 

by tfc' Qpoon MTOT oil

of tb« TCdionoiivltj of oo41ooirUiy rooka kcro

that }r imnoral t!» rftdioafltiTity of bl^ok oart^onmooooa and

is T-Tvs ^r»»L«5t cf all oodi«ont«J7 rooos (fcMO»ll»

PP. U8-191).

Tho bitoainooa, or oil, shAloa omit o atron^ patrol if oroea odor 

whon broteaa or oroaaad and y^-a oil > hif^tovp«rmttiro dlatHlotioBf 

thoj nro coopooid largolj of tha re wain § of nioroaooplo a^vatio or- 

goniJ»a 9 both nlftnt and aniaal, Tha oareomaoooua ahala* aoro noarlj 

roaooblo oo&l aoti ooaaiat larval j of oarboniaod roaalAa of latti plaota, 

9t%oai»oiia afcalaa of Palaoaoio a«a ara vidoat^aad IB tha tteltod 

oaurrin^ frcw K*v tarV to Alahaaa la tha I ait aaal oxtamdlng 

oajona uw Mi88;»-i^pi r.iv«r. Oil abalaa of Paraian and 

Tartlary aaja ara oztonatvo.ia parta of Colorado, Utok« Idaho,





o*4 OfellfomU*

fiA*la&etlrltY teffte inllorta tint ttttCO Mtterteooa cati 

oooa* abtloa or i«rru rr *£•• ouch birro tow caaaiaaa ti»e f

of

of 0*0(2 fotoomt tsveafcfli (DJnai, 1947* ?• 9)* *M«~fMi%

ai'inafca la lUalw ia Worth AJtot*

im Iho teiWd too «m onUinad la ttl» myail 

• ^ii4o U *«to ovplovmtiloB or alBUvr rflalo 

B. tmUvr^ 2*«ia C* Ooamt* vt« BoWrt B.

la tft« rr^r^mMca of l^Ur r^rr*ort» Tho n miiierlpt *• 

07 .«.irev Ajvnv ?«d ArttlOT ^ • B«tl -r, Jjr. , find fifeO 

tfco ^fttosoX (•gpiiiifL]t»So« of tbo r«>r«rt* VilOoA C* Gorr 

la dntftlo« Otto of

to

NT or





nay influence the concentration of ra/Uoeetiwe elanants In shales 

rtain at present.

Origin SJKJ nfcraioal chairacteristiosj \, 

Abnormally radioactive a hale a are, for the aeet part, eajrino

, whereas aoet shales of •ontlnofttel oiif in appear to be 

no more radioactive tbAB the average eediaentej? rook* The possibility 

eannot be eliainated, hoeeTer, of the future diacovery of fresh-water 

abaXea hevin>: abnonud radioactlrity*

In general, uranlferoua ahalee are dark -colored or black fine- 

grained rotta, aoae of wbich eeea ajasaire but split into laaina* 

on weathering. TIM fonaatiooe are this compared with otter aediaenta 

of equivalent age*

The thickneaa and co»poeitlon of »ost, but not all, uraniue- 

beering aMiaa are reeaxkably tdiifora for freat dietettcea (Mefelvey 

and •elaon^. 1 Locally, howewer, aaall ahale leneea are abncr- 

ae>lly redioactiTe (dereoi, Oranff«r, an-

The eoat coaaraD constit'Jint^ of the radioactive titaainoua and 

eerbonaoeoua shales are tilica, organic natter or carton, aftd clay 

minerals* Venj shales also contain PTrite or ajaroaBite in the fom 

of lenaesf nodules, or disseadnatedparttales; others are photphatio 

or contain phosphate nodules or avail ooooretions* Carbonate con^ 

pounds are usually absent or rare*
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Tb* origin of th« rarUoadtlva aliment* in bifcalnova and carbon*- 

ooov* »h*l*« tad th* minerals *ith vhioh tboy art- u*ealat*d «•« ttill 

problatMtioal* Ito vraaioaj ttlneral KM l*«a found, a&4 it *•*& 

that the urmitluoi wa* d«po«lUd frca aolitlon In tlyi fiM^mlMd or

i«B of U* ituO^ (ttofttlvegr «n«2 ml»«n.) . 

Flaot rwMtaa -»T^ the «o0t mbundnnt of th* r*oc«ni»*^le org j\ic

tad c«iprif««^\uitio aporva ud ypqr* •%•••» fi»hf 

» cod oxodont* «JP» also prM«it in MBJ o*irb«i*o»«i« or 

bituvinotu «hal*i. The fart that MUS^ of tb« sott rmHlc^ttiT* thftl»a

^i elawnta and organ!* tAtarlal* Tb» 

end oil ilial«B, b«w»T«r, contain lavftr proportiooai of organic pattar 

than Moet of th« mrln* oil thalttv but art *»ong th* Itaat radio* 

aaUr* roelc« that ha^M bawn Uatad. *«M»U (1945, PT- U«0-U«1} 

poiotv out that •ovrtain %y?** flf orfMilo aattar art not aa«oeiat«d 

with hi H; radi<MiOtivityf« and ttet «d 4 ff«rant «T|mnlrt* aod diffaraat 

oba«ioal •nvircDm*ntti oould samUy «lUr ttaa tjptt of cvftnie natUr 

and tb* «aoiBt» of tH* rmd!oae\l^« «la**et* proaipitattd,*

*fr»Ii«lnar7 aaryarlaamt*. » , ha^o abovn that oartaxn al*j aixMrala 

in Mdi^ntiAf out of eollotdal d^parmloB rUl adaofh I^f» fiortioaa 

of «raatai ctn^ tfeoriuai ••lla In poIutioQ or auapatiaion. ..It la «rldont 

alac that thn adtorption of or^anio ratt*r aaj inflaajMa thU oo- 

prooioitatioB* (&••?•» 1^5, +* 15)* the probloa of adflAr«tlon in 

ralation to pho^Hatvi la ditOMaaad by VcK*l**y (ooo ohiptar o 

phoria foTwatlon)*





ar oil ahala -MB ulna littla or no liquid oil 

that oon bi roawrao' by ordinary prtrolatra aolvanta, toot will jiald 

oil by daotruoti** diatlUation. Tba oil yiold iMroajos with tfca 

orga*le ooatant and, in th0 uraaUia > •ariiir oil sh«a*«t xrnnft^ fron 

2 to 35 e^^Ionfl par tborttOD of rook. Kovorvr, tha 

boar* lltVla or no rolatlon to tto oil

Tho oil >iMa« for*Atlon« 4ooor5bo<A Ulov iMlute (1) Tbt

ojU ItA coivalatta* of Oppor

• in tte l»*t, Soutteost, ond Uv» M^<M1« ioot| (2) 

looom OBMB liTor ohaloo of Colomdo, Ut«ht «od ^ro»inf> ^^ 

O) th» aiooooo Modulo foriKtioB tn *mU»rn C*lifomU.

Tho Phoopharim oil ohtlo forjottloR of P*jrml*u «0» !• not In- 

olao*d bomv ax it la dlMiavood in oomootlo* with tbt oJhopt«r 

tniod moUtioa of waul** and jtetpanta in tba FbooisborU f<

Gho.tto/toe§a formation

Tbo (ftoJktanooga format! OB aad Ita oorrtliitivoa of Uppor Ptvon- 

ioa and LOVMT atvaiooippiaa 040 vadorlio awati of Tawjoaaoa, aoothora 

Koataaigr9 nortlAm 4l«boao>t vJUo» ladiaoai TlIlAola f am) part* of 

Georgia., flrginia, «ia»l«*lppi, 4it»o«rlf Cklahoaw, and 

(ooo fi«. 1).

The Chattancoa?* 1* Him dlftouaaad in a^rv datall than 

format i on », aa it la tha boat knovtt of tba rm*lioa«tlya
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ic tha talta* Stataa.

Chattanooga a^ala and ita

in a ^i<"«nr?« * interior aaa oovarla* Yast araaa of 

Korth Aaa risa. I ha aaa lay vaat of tha anoiant lana<»sa of Apwalaohia 

and aaa anpar*r>tly baojajiaa' OB th» aooth aad aouthaeat by tha land" 

maasaa of OmarMi, find Llanorla* Configuration* of Its aborili&aa 

and tha po«iticcis or prouu<ia. isj-anc aea aooai area* ai*? aoatly \m- 

Vmom. Tha Saatarllla dosjo iaj l^amaaaaa and tha) Jaaaamiaa doaa la 

K«ntnakr atieawatly wara paraiatantly birh «r«m0 1n tha iatarlar 

ao4« ID ^ th< ahalfl is thiisnar in Tarm«aaa« and thiokar to 

tha north aod northaoat* 5oaa of tha diffaranoa la tbioknaaa probably 

rafl^eti *h» divtanoa froa a land aran ahlah soppliad tba aadla««t| 

althoagt looaUy IV roaulta frofl :h« faot taat soree aroa& raoaivad 

no aadljatnta at oartala ti^*»t probably bao«uaa thay vara out of WDtar«

2&Qfi£VQfe* M"^ f'^* ***t tn\^ ivaat fliinka of tba VaaHvrilla aod 

Jaaaamiaa darata th>> Chatt.anoo^a ang a^aivaiant format!ana dip away 

frosj tha aroat at lav an^laa, Voataiard tha ahala ttrata dlaappaar 

u&dar -.- ^eterr. Interior Coal BMfo in In^i^ni mv4 Tllinoia. 

of tfco Raafarllla doaa tha shala Ullirliaa «uofc of tba saataxx 

land Ua nataau and tha Cwborland PlaUao at daptta of 300 to 2,000 

faat. It la aaaantiallj flat-Xylnt in thiir ama tout ia wa*p%d iooally 

into nanarou* j^. Ue fol^a. In tha foldod area of aaat«m Tannaaaaat 

thi- »hala ia axpoaac aa lonf purallal babda and dip* at aa6»*ata to 

ataap an^lsa. Ir Alabaaa tha Chattanooga ia larfaly oonoaalad by

ttrata but is axpoaod along 11-^t of folds la tba vorioaaat





part of tbs Stata.

Paltoptology. —In addition to abundant plant remain*, marino 

organlsas of Uppar Devonian age inoluia fl££g]dat-liko braoldopodSi 

oonodonts, and a fsw fish remlas* Oonodonts are aicrooooplo plats-

2.1k* or toothlik* parts of an andatorwinod typs of ani**l, art of ,
\

rraat diversity, and 1wv* prorad to bo good stratigraphls Barkers I
\

(Conant, 1W;, p. 7). ^ \
A

on in oaat*oontral Tvnnaaaoo
\ 

is about 35 fa«t thick and ecnaista chloflj of Qlt»m4tlr^ boda of \

abale aiKJ gmy elaystona or siltatom. Tha blnok shal* boas ara 

nearly aa»ai*o Jhan fro^h but art fieailo whon voathorad. Tha dif- 

forant bod* art practically idanti'aal in appaaraaoa, though tb«y can 

bo diffarantiatod in part b; thair conodonti.

A Ia7»r of flaa- to coar**»fraia»d amdstoM, ooojaoaly ao inch 

or let.- thick, is crvaant at the ba0a of the Ch^ttanoofa at aoat 

plaoos. It contains ac^orta^ oooodonta and wa^o-arn fragments of

•holla and bone a.

A conspicuous gray siltstoBa SOB* in the niddla and lowar part 

of tha auction in aart-^antral ieae***M is as nmoh as 9 foot thick 

in plates but is rtsont a*ar ths north and sovtfc bordsrs of ths Stata* 

It consists of intarba&fad bUok shals and aodiojf fr«y slltstona or 

olaystonoi th^ fray ba4s preoonlnatir. . . thin t«d of bantonlts9 

abort ooo-half inch to 2 inch** thick, It a gvod stratifraphio

•artar in this area (Bass, 194S* P- 616) acs Is rrery*bar» within 

2 foot of th» top of tbo silt stone sons.
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nojul»a, X to 12 inohaa In dtaaotar, ara afcundant 

tha tot <* tbo Chattanooga, 1ft tt* aortbani part of Taoaoaaoo* 

CaapoaitiQp--~Tha MtoajlMa* ahala aon«« art iscajpoaod af *inuta 

of Ojuarts, clay, and organic aattar. Pyrit* awl amroaalta ara 

uneraajlj Uux9tt^b tha ahala aj aaall oi7«tala> at

in t^fa 1m n *la*f( baaMtRc fftaoaa, or XooaUj' aa Dodula«* 

Tha orgviie aat«rlAlf probably ahiaflj tdaat aporaa and pl«aktoc, 

eonatituta« appnroxlwtal/ 16 paraaat of tha afcal* and la dlaaaalnatad 

throurh tba rook* Tba rook ylalda about 9*5 gall on a of all par abort 

ton < Battalia, 19*9, p. 95).

ladl^agt ivity > <— Tfaa bituniaooa ahala and finajr •iltatona onita 

in T«rm*«a»a &r« ratal* r«lv oaraiatant aed unlfono, and U» radidao* 

tlvlty lj raiativaljr anlf ora la anQT ffivea part of tha f oraation through­ 

out a eonatdarabla aratu

Tha uranium oantaiit of t> n nhattanooga abale ran^aa fro* 0.001 

to 0*035 paroant. Tba higher flfisra ama db^alnad froa a aaapia of 

an alBoat port bltuam vain ift tha obaJb wLiah ama oollaotad by J. M. 

C. S. Oaologloal 3«rvay«

tte •aarlaMa octant of: uranlwi appaara to bo In tha 

*QpaTM0t part of tba formation, althMgh marly aa «nh la proaant 

in ihd tiAjpt lovar MtAudnoua ahal« aoao (aaa flf. 2)* The arara^a 

urajiluK oontant of aaaipbia froa aawt^oamtfal tannoaaaa ia probably 

about aa Ubulatod bolow (Oaoaotf





n

Jaate

(feet)

Chatteneog* flhale
9ppor»oet biaek a&aia 7 0,006 
Upper •illy MM 2 0,005 
llodl* blaok shale cone 6 0.007* 
•tin fray elay»t«ne MM 7 Q.003» 

blade rftol* 7 0,004*

* Estimated avarmfp, ROI, aotvally

Thi radloMtlv* •UntnUi in th« CbAttMX>Q(A •tel» bslonc to 

unuiim, thor1ifli9 And mttutfllnw fanlliM* Wo orm*iUM KiBftimi 

baa &MB identified a« 71% nut. -V^A unmlua U *^i«red to %• In ao 

eeld eoluhle fora In the fine-grained or ••nrphfUM freetion oT the

It he* also iaMb 4U££*st*u uy^,t oLaj» may ^iw vitboxavn tbe

uB fra eee vator by a baee-eMfcanc* •echatjUa (fr»deriok«an f 

op. I^C-IP^) or by adaorotloB (Ho««te^Iioff and 9feM», I'M-B, pp. 357-360)

Karly vtudiee of tha Crmtw^ooca abaU Indicated a carted re­ 

lationship between iwlioaot^lt/ MA erganiti oontemt, thereby 

eeatiog that ^arln« o2^nta mxr hn^a vithdrtMi umniuB fro» M 

and ooooer.traiec it In Lroir ilarjea bafort their death and 

prtaanration In eaarbottov «ude«

Analyaia of a saall eiaml^ of M0*ily pTrltlo Chattanedfa abale 

•teemed a hi^beor uraBiiBi oouvenv uiia xrat o- other afaale aaaplea 

frea U0 MM Tlctnlty (Cartldt *ml Car^oDt 1949, op» 5, U)» Al­ 

though tho araBlaa la not oontaitied in t*w riyri*» or ejeraaslta, a 

definite thou^a not invar iabJta rain twnaiap ee^^^vn tb« ureniwi



o./
r.JI



n

tkiftknaaa

•iddl* blaok ahala «ona
•tin fray olayatowa MR* 
Lonnraoat bltalc abalfl

2

7
2
*
7
7

^viHMBav«

0*006
0*005
0*0(73*
0.00*
0,004*

no*

in tlw

i la -je^i«*t4 to >* In ao 

»*id •olulilt fora IB tb» fius- grained or ••arphoiii frmotion of th*

(MtftolTfy end Jl^lmcr) .

It hM alao bMA jracgfttt*: u^t olay« nay h«w wl^bdnwra tb» 

frora Ma «ator by a baa*-«MHHC^ ••obwiaa (fiwterlattMi* 

op. 1JLC-1^5) or by ad»«t5tion (Hooct^liiu? and SiMO, 1*48, pp. 357-360)

Early rtudla* of the u-iatuu^oa«a ateki izxliamtaa a R*xfca4 ra- 

XatlonaMp batvMD i«4loa«tivltr and organic contsnt, thp 

^*ttn? tKAt a^rln* olimt* *A* K-J-W vitbdrawi unmiutt ftnc» 

and ooooantratad it la tbair tla»je« oar or* thair daatb aa4 

praaartation in aaarbottoa «ada«

Analgr«^ a ^ « anal! natrale of blr^ly rrrritlo Cbattanooea *hala 

jhovad a bl^bar aranlua ocateci Loan ioa\ o- othar shala at»x^.o^ 

from tin aaat Tioiaitj tOaztida a«d CanoRt 19^9, pp. 5, U). Al­ 

though tha .imnlu-o !=. not oostaioad in tb» -pyHte ar aareaaita^ a 

dafiniU tbou% not Invar lab Xs raLaU on »hip oav*»*n tb* uraviva
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aulphidaa hM baan natad, tho ratio «f araalva to aulftor in aaalyaaa 

of atnal«« f*m 25 alAily Mat tend looallttaa >wlac «* tho «ri*r of

It 000,

Oil ahalaa o«n%lAtl«a with tfaa Chattanooga. 

oa^aral oil shalaa in tha Aaatam and aiddla aaatara aorta of 

Bat tad ^UUa (fif * 1) of itop»r DrranUn *v* l^aajr UlaalaaippU» 

ai« o«nral»tad la r>art with tha Chatianaav^a fonat 

tha avaat o<r-f%Utlooa with the ^rio«s mtt« of tha 

ahala ara atill OMarta>lfu «»t af thaaa ahalaa aayaar to ba laaa 

radloa«ti¥a than tha Ohattaaoa^a af Tanoaaaaa. Thla MQT ba dva to 

cna ar aona of tte foUoalnc faatarai

(1) Tka otbev fcroatlona aay ba wj, IAOT to tha laaa radio- 

aati^a parta af tba Chat1«nooea ahala.

(2) Tha athar Chalafi aay <n«l«*a aora olMtio oataHal 

or aarboBata« 9 i^th af vhleh OP» ttot1a»att1j aba*mt fro* abalaa 

roaaaaaJug ateonaal fwdloactivitj. Tte praaanaa af oalalua IB 

tha *n Albany ahala aaor aaeowit far ita ralativaly law radio*

(3) Tha ahala nay hawa aaaaaulntad BOJ% rapidly, tharaby 

tha oraolui pr»aipltaUa, ^Hatarar thal^ natvtra,

flank of U* Clnc$ni>ati awt In Indiana and

Tha f creation rari^a* In *Mefcn«w fron rO to 140 faat and, la fanontl,

:!•* tm* ynananoo^ anaia. rjri'Ui is vaJLl iliatrl^vtad t f •: 

^aw Albany* A^a^rdUf to Ha^vaa (lr<22, p, 1070) arid 0**r^ll
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DC ^^t5JA «a*^UaH O*OBa^aWP^ wjLOBMD ftJAB flaOUaftQttflfc wft lattB WA9DQ9^JL tt^LaV^) KBBviOBH

U» prtoonot of aauUtoa* and l*a»«tona lanaat la Iho bulk of lha 

ahal0« Tho topaoat p^rt of tha How Ubonj abala ooitaint phoopbatio 

nodulM* Tblt foijftition in Indiana jioldo froa o to 14 gKlIono of 

oil por tan of rook*

Tho data tvoilable *t proo«iit w^flBft that tb« Nov Albamr in 

lodifm !• !••• radlooctlvo tb«n it« •qpuira^ent is Toaoowoo ana 

KftBtaotqr but ic aort ndio«otiv» tbtt oorrolntlvof in Obio, Illinoljj 

ond H»ooarl« Pitrto of tho Vow Albany ooataia about 0,006 paroaot 

(9tlun find Ctrattan, 1949, pp« 7-«), Tb» ralativoly

oontaot of tala fimation iuv/ oxplaln tbo 

of tho Bo* Albany i^al* oo^parod with tbv 

of aafb-oantral TcnDoaaoa*

l»*-Tba Aatriia sbaltf of tha L««ar ^aninaula of 

!• aoniloarad to bo of aarly Oppor DarronitB aaa (Ooopar, 

1%2, p. 1745). . It i» alMiUr to part of too QbattaMOfa 

aad aaz«aalta nodule* ooour in «oaa Iayora9 Aooordin^ to 

data, tbo AB-rla is !••• radloaotiv» tba& tha tojjMoX unit of the Chatta­ 

nooga of Taimaaoaa or of tha Sw Albany fonatloa (Sliiitfcdtr and

S-U3 and 1U; BMTV, 1945, PP* 20-12),

bltmdaoua abala ID tha <podford flhtrt, 

aMloh Is widaapraa^ In CaOLaboam and Sanaaa. baa booo

to th« DrvooUn Mid U oonaidMTBd by Ooit (If48t p. 6) to

bo of l*to DoTonian or





oorrolatod «ith tte Cbftttojioofi, It i*a«o« In thiotaoat fro* 1»M 

than 20 to »oi* tUn 400 foot. AlUrn*tl»c boda of oUrt «* 

flsoila ahalo «ro tho ofetof oonrftStuonts, tod dmrk gp*j to l 

nodule %ro ofcottbat lotolly in tho ah^U or mlcrt^ p*rtUc« 

•hal«» and tbftrt* The b«dt yitld ithiO* oil, *»a UrU shov tUt thty 

aro o«n»itt*ntXy hlirb^r la nriio«rUvity tten ot^r for»*tlon§ in 

Oklahoma. Thsy eonUln 01 «v»rafi of 0*007 p«ro«nt unnltt* and rmaf* 

fro* 0.003 to O.OLO porMttt (SlM^btor Md CUbcu^i, 19X5, pp. 11-12).

of th» fomttlan •••• to bo •tfgiB«l to

tha 4oon»r parti of dooooltlcnol b*ain»9 «* ghooD by dofleotlon in 

of drill holofj (Qott, 1%S* p« 7)«

or in cart t.

fornAtlona llatod bolov to tho CK*tt*«

IB fonaorml ohnmotorlotlot^ Sot «hort thoy hovo boon 

their f^dioMtiTlty !• roUtlvolj low*

Chio
Ohio, Xontvtky
Ohio, Kootooky
Ho% York 

York

Cfeto almlo 
Qonoaaoo 
Dunkirk ahalo

CAfiBOKiCKOUO

In thla group ajrv Includod tha ooftiontoociyo or •blotk* obalaa 

do not ylold oil on dlotillAtion but oonUln 4bondont omrtonliod 

plant «ott«rf ohlofljr land plonta. 3ono of too ajoot fo^artblo ooi^ 

that bora boon onmalnod for rodiooetivity ajna diaonoaod
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brlafly hart.

Krln 

Tba Krin ah*l*f vhlafe la profraUi; of aarljr raonajivanian ago,

in Clay County, aMte?n Alabam. It ia a blaok wrlto-taarin 

ahala or olata vhioh vaathara to * gr%y oolor. Tacts ttaou0MOt a 

atrmtiffaplii* thiafcnaaa of 910 foot iadiaato thai in moat of tha 

f onaation tte radloaotivlty la oa aora than tha «varaga for aadlatn- 

tAr> rooka, although aaa^Laa fro* * ral*t,lv»l* rich aoDa t 3*5 faat 

thick, contain 0*009 paraaat oraniiai (Outlar ana u^atcnwa, 19^5t 

pp. 21-22)* Ro ralation oan ba d5»oarrtad batvaan tha iiora radloao- 

part of tha fojnantion and any otfcar yaoo^iliiMa faatura that 

aocplala laaalltatlon of radloaatitritgr«

ahilaa of QitliUiaai anc &aaaaa 

HaAloaotiva oarbonaaaou» nbalaa of PMeajavanlan af* a^» praaant 

at to* aurf aaa In northaaatarn Ofclahoaa and *outha*ataiti Ranaaa and 

oaoor at aonaloarabla dapth alon« tha buriad Maaaha arrtialin* and 

on tfca nortbaaat flank of tha VttoMt* Mooitalnf. Tba ahala bada in 

tbia araa raofa from 0.2 ta tora t,^^ 13 faat, afaradisff 3 f«»at9 in 

thiafenaaa* Tba thin baaj of black riaallo ahala ora aaparm\Ad bj 

liiertona strata and art •onaonly tadarlain by thin ooal bada. Tba 

(•natal aharaetar and oonaldambl* «tratlf?rmrhlo ranjrt of tha ahalaa 

ara ahovn in fifurt 3.

TVaill pnoaphatia nadulaa and aoncration* *ra abuadant in nany 

of tba anola bada. ft* nadula^ ara fina^ffainad. h»rd f ^anally blaok





» ana ooAJ-^ contain jTro or

roatf with ^maximum diaaotor of two iii«b*g| Other* ATA flat 

ctfulAr in ghmpa with A •mxl'VM divwUr ef thrvo InohoA* Thoir 

ooourr»no« In tno AtuU* i» omtiar A&ti their

not* mdioAatlf* tb»n

19^5, p» 16). T!» OAAOOIAMCMB th«I« ortr 

th« Gbt€k»rboAixi iimvtgM ill 

to bg th» «o«t r&Torm

it Tul»A

to ooritAln a&cat flvw ptrcAni naauioi) ^ho «f«rAg« UTAIUWS. ecct«nt
*- . i 

by tl^oieAl «nAl7»iA of th« q*dul*» 1» 0.030 p«r««rktf bat tho AV»r»

for 5*7 f*«t of th0 AbAla !• About 0.003 parotat (81«u^t«r And 

iv^f p* 17) (••• fig. 4)* K«dl«Afltivi biAok abAio* And 

nodaUjt DA^S not boco ttttdled In Mffiolmt d«tAil to do- 

th« nodulAi ,^r« auoh UOB-S zn^lioAOtiT* tlum tte

It iS AppATAOL t DOMI?VT9 UUU pftOlpCaU,' &A« AH

in Uti» «BY vftMtit Aiail^r to the Affinity fom5 in pkoophmtt do-

li^tt-oolor*d alAi^y thAlo And AdjAOont OOA! DAW A 

m*U uMDlm ooAtont*

Hooont stadisa of mam^tvar «•!! loir? «uwt«t that abnomlly

sonov coour Abort xauit px*n*» KKI «-L«Xi aroiont 

in tbis ATAA (Oott, 194B, p* 17). fhoUior or not 

tioc of radioAOti'V* aat«riAl U gonttiOAlIr Mlntod to faulting or to 

folio* ̂  n^ ornvion intortmlA DM not boot* dntontlmd*
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The reeulta of radioactivity teeta of other Pennaylranian blaok 

•halts are giw, in the following table.

Foraat^oa itate

••MtfllMrW » K«

Bourbon
fort Scott
HuBhpuckney
Labette
Stark

Kansaa
Venae*
Raaaaa
Cklaho^a
Kanaaa

low .016
,013 «032
.005 .017
.010
low .022
.008 .031

A radioacti^t »bal0 of Upp«r Triaaaio a^i was r*c«ntly diaec?«r»d 

In the Lockatoif fonntion IB Hrw Jwraay (fig, 1). Th« LooVatoag ia 

the aid^le fomation of tha Newark group, which IB expoeed in a broad 

band acrtwndlng nortbeaaterly atfroaa the central p<*rt of th^ State. 

The Lookatong fora»- tion raiigea in thtoknaaa from 1700 to a^rox 

2600 feet and consists of carbonaceous shal»s, dark-red ahalea, 

•aaciiv* arglllite, and a few thin layvra of oaloareotui ahalaa. Pyrite 

ia abundant in eome of the aetaiwa dark abale.

8aaple0 oolleoted at Woodaville, Nww Joreey, east of Sourland 

Mountain, include one oontainlng 0.016 percent uranium, the aanplea 

obtetined probably QOHI froa the middle part of the fonr>tion, although 

coneiderable faulting and eoil corer make the atratitfrephlo position
!

difficult to determine.
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fho Lanay 0b010 ia th» principal oil*boarir)£ awmbar ooourrlag 

IB tho Orwan fttoar an* Uiot-. ~**ln0 and iittltid00 ft black 0hal» that 

wa*thars to « o0n0plououa cuuiin wtaita and % lignv* *o 4arfc-txroai> 

that ttMtfcBM buff, tte bltwitiMM sh*l*, oonUlmlag 19 p«r«sot or- 

gmlo Mttor^ yimlAn about 35 g*U«» of ail r»r ihart in (*ttUll«, 

P« ^)* part °^ ^* Tiptcn vcrv^ui is a iop»£ni6« papery oil 

with a yiaid of lass tha* 10 amUoni par ton* Tha ft« ta«U 

that h**t boon Mda of tb» Craaa Rlrer ail «hala at th» au^aroo ahcv 

that the radl^paetivity of tha loraxtlan it about nonoal lor aadiaan*

mk» (ChaaUnaw tnd Baia 9 19i7f pp. U-15). Radlo^tivity

ota madt In tha Oaoladoal 9tti*v»v iRbomterv oo «A^B!AM 

froa th» ouraan or zmaa uparaaaatai -.ina at Kifia, color»do p atov 

that tha o«}uivalant fsraaliM ocotaat ranc»§ fro» la00 than 0*001 to 

0,003 porojant *o4 aorfir* th<* ootavAn taata, Tbif formation is, 

tharafora. v&TAToratua aj 4 aooroa vT uraniav*

Yha tfodalo formation of miodlo Jft00000 040 oooora IA Lo0 

and Yontura Countl«s, California (fig. !)• Tha low Modolo OOBflats 

of Mtowi«ou0 and sllloiona avg>aia ah*l««, and on oolitio phoaphata 

bad oeonrv naar its baaa in tha Saata woalaa Hoimtaina, At points 

wh0r» it hae boaa taatad at tha a«rfaoat thia oil ohala 10 low in 

radioactivity (GbsaUnavi and lain, 1947. p* 16)
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SUXKAKT 

Tha kB«*i rwdioaativ* hlatk afealaa a* tha Dhitad *tat«a pottaaa

aa*»ral ohayaotariatica tbat may sarvi aa fuidaa in finding otter 

radioaotiVi black ahalaa* Tfcaaa afcarafftariatioa ar* raria«ad briafly

ThlD«bwido4 flz»-cvaiMd blaoli ^Mlo0 of MTiao origin, Uolud- 

1UD7 oil ihftl**, art oomonly MM v*diot*ti*» than 

•oar««r rooki* ilatk ahal«a of coot into tal orifin v tuob •• th» 

^i^«r oil »halai t art not abnomallj radioaotiTt, vhoroa* aariao 

blatk abalaft that av» prodaota of alow dopoaition ovar IOD^ porioda 

of tiaa fanarall? contain aignlfloatit amcoata of itdioaatiYo oloaattta* 

?ho radioaotit^ oontasi ia appavantly ralatatf to tba palaofatffajfcpj 

aa it !• hi^haat in araaa vhioh raoaiTad onlj anall aaaamta of olaatia 

tf*m tb» land. In aao* f oraatiama the ajoat radiaa^tiva parta

to ba aajrglAal to t.^a da* par parta of tha dapoaltlonaJL baaina 

946t p, 7), ma illuatrmtad bj tha loodfonl,

Tha uraniua eontmt of aarhaaaoaaiia and bitainoua ahalat la 

not olaarly rel*t*d to tha ocfatii^ ooatattt* Caal, for asaapl» 9 ia 

highly aai^onmoaovw but raraly a^iibita abn«Mal rtdiaatftlrlty. How* 

avar, lifnita with rslatitaly nlgfe mnaaiui oontatit ha4 raoantljr boat) 

diaoovarad ia tha Eoaano Santi^al autU (?) fonation of Korth Dakota.

Tha oil yiald af ahalaat unioh ia praportioDal to tha orajania 

coot ant, ia not proportional to tha r*dioa«U*a ola^aaia* llthoufh

vaj la not fooDd in tha atqaliioa) Bintvala of tha aarbonaoaoiaj or
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bitUBinoo* »h»l»»f it i* pr«i*ot in th* Ghfttttaoofa •**!• In 

dlrvot r«tio to th» «ulphurf * rmtU of about It 800*
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